EMD 57033 enhances arrhythmias associated with increased wall-stress in the working rat heart.
1. EMD 57033 produces a positive inotropic effect by increasing the sensitivity of cardiac muscle myofilaments to calcium. Since the elevation in intracellular calcium produced by conventional inotropic compounds is thought to be arrhythmogenic, it is hoped that compounds such as EMD 57033 may increase cardiac output without exacerbating arrhythmias in patients with cardiac failure. This is the first study to examine whether EMD 57033 influences the susceptibility of the heart to ventricular arrhythmias. 2. We used the isolated working rat heart to investigate the effect of EMD 57033 on wall-stress-induced ventricular arrhythmia. Arrhythmias were induced by increases in ventricular afterload, and the effect of 2 mumol/l EMD 57033 on ventricular arrhythmias was investigated. The effect of 2 mumol/l EMD 57033 on contractility and arrhythmias was also assessed in the presence of different levels of perfusate calcium. 3. EMD 57033 was positively inotropic in the working rat heart, but it also produced a reversible increase in wall-stress-induced ventricular arrhythmia. The incidence of both ventricular ectopics and complex arrhythmias such as ventricular tachycardia were significantly increased by EMD 57033. Arrhythmias increased progressively as the level of perfusate calcium was raised within the physiological range. 4. The mechanism by which EMD 57033 increases wall-stress-induced arrhythmia is unclear, but it seems unlikely to be directly due to elevation of intracellular calcium. Further studies of the arrhythmogenic profile of this novel compound are required in a variety of models to assess its suitability and safety as a potentially therapeutic compound in heart failure.